OH-P -OS
3.1) Copy "nucleic12.lib" to "nucleic12.ROC-RNA.lib" then replace every atom type of C4' from CT into CF 3.2) Copy "leaprc.ff14SB" to "leaprc.ROC-RNA.ff14SB" and comment out "loadOff nucleic12.lib" and append " { "CF" "C" "sp3" } " in "addAtomTypes" Table S1 . Crystal structures used for generating dinucleotide conformations.
PDB ID Description

1FFK
Crystal structure of the large Ribosomal subunit from Haloarcula marismortui at 2.4 Å resolution
4V4Q
Crystal structure of the Bacterial Ribosome from Escherichia coli at 3.5 Å resolution
4V51
Crystal structure of the Thermus thermophilus 70s Ribosome complexed with mRNA, tRNA and Paromomycin at 2.8 Å resolution
1EHZ
Crystal structure of Yeast Phenylalanine tRNA at 1.93 Å resolution # Bond restraints &rst iat=29 , 30 ,r1= 0.86 ,r2=0.960 ,r3=0.960 , r4=1.06 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=27 , 28 ,r1= 0.99 ,r2=1.090 ,r3=1.090 , r4=1.19 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=25 , 26 ,r1= 0.99 ,r2=1.090 ,r3=1.090 , r4=1.19 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=21 , 22 ,r1= 0.98 ,r2=1.080 ,r3=1.080 , r4=1.18 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=17 , 18 ,r1= 0.91 ,r2=1.010 ,r3=1.010 , r4=1.11 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=17 , 19 ,r1= 0.91 ,r2=1.010 ,r3=1.010 , r4=1.11 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=12 , 13 ,r1= 0.98 ,r2=1.080 ,r3=1.080 , r4=1.18 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=9 , 10 ,r1= 0.99 ,r2=1.090 ,r3=1.090 , r4=1.19 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=6 , 7 ,r1= 0.99 ,r2=1.090 ,r3=1.090 , r4=1.19 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=3 , 4 ,r1= 0.99 ,r2=1.090 ,r3=1.090 , r4=1.19 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=3 , 5 ,r1= 0.99 ,r2=1.090 ,r3=1.090 , r4=1.19 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=1 , 2 ,r1= 0.86 ,r2=0.960 ,r3=0.960 , r4=1.06 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=64 , 65 ,r1= 0.86 ,r2=0.960 ,r3=0.960 , r4=1.06 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=62 , 63 ,r1= 0.86 ,r2=0.960 ,r3=0.960 , r4=1.06 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=60 , 61 ,r1= 0.99 ,r2=1.090 ,r3=1.090 , r4=1.19 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=58 , 59 ,r1= 0.99 ,r2=1.090 ,r3=1.090 , r4=1.19 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=54 , 55 ,r1= 0.98 ,r2=1.080 ,r3=1.080 , r4=1.18 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=50 , 51 ,r1= 0.91 ,r2=1.010 ,r3=1.010 , r4=1.11 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=50 , 52 ,r1= 0.91 ,r2=1.010 ,r3=1.010 , r4=1.11 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=45 , 46 ,r1= 0.98 ,r2=1.080 ,r3=1.080 , r4=1.18 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=42 , 43 ,r1= 0.99 ,r2=1.090 ,r3=1.090 , r4=1.19 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=39 , 40 ,r1= 0.99 ,r2=1.090 ,r3=1.090 , r4=1.19 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=36 , 37 ,r1= 0.99 ,r2=1.090 ,r3=1.090 , r4=1.19 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=36 , 38 ,r1= 0.99 ,r2=1.090 ,r3=1.090 , r4=1.19 , rk2=500 .000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=31 , 32 ,r1= 1.51 ,r2=1.610 ,r3=1.610 , r4=1.71 , rk2=500 .000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=27 , 29 ,r1= 1.31 ,r2=1.410 ,r3=1.410 , r4=1 .51 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=25 , 27 ,r1= 1.426 ,r2=1.526 ,r3=1.526 , r4=1.626 , rk2=500 .000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=25 , 31 ,r1= 1.31 ,r2=1.410 ,r3=1.410 , r4=1 .51 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=23 , 24 ,r1= 1.254 ,r2=1.354 ,r3=1.354 , r4=1.454 , rk2=500 .000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=21 , 23 ,r1= 1.224 ,r2=1.324 ,r3=1.324 , r4=1.424 , rk2=500 .000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=20 , 21 ,r1= 1.224 ,r2=1.324 ,r3=1.324 , r4=1.424 , rk2=500 .000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=16 , 17 ,r1= 1.24 ,r2=1.340 ,r3=1.340 , r4=1.44 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=16 , 20 ,r1= 1.239 ,r2=1.339 ,r3=1.339 , r4=1.439 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=15 , 16 ,r1= 1.304 ,r2=1.404 ,r3=1.404 , r4=1.504 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=15 , 24 ,r1= 1.27 ,r2=1.370 ,r3=1.370 , r4=1.47 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=14 , 15 ,r1= 1.291 ,r2=1.391 ,r3=1.391 , r4=1.491 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=12 , 14 ,r1= 1.204 ,r2=1.304 ,r3=1.304 , r4=1 .404 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=11 , 12 ,r1= 1.271 ,r2=1.371 ,r3=1.371 , r4=1.471 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=11 , 24 ,r1= 1.274 ,r2=1.374 ,r3=1.374 , r4=1.474 , rk2=500 .000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=9 , 11 ,r1= 1.375 ,r2=1.475 ,r3=1.475 , r4=1.575 , rk2=500 .000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=9 , 27 ,r1= 1.426 ,r2=1.526 ,r3=1.526 , r4=1.626 , rk2=500 .000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=8 , 9 ,r1= 1.31 ,r2=1.410 ,r3=1.410 , r4=1.51 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=6 , 8 ,r1= 1.31 ,r2=1.410 ,r3=1.410 , r4=1 .51 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=6 , 25 ,r1= 1.426 ,r2=1.526 ,r3=1.526 , r4=1.626 , rk2=500 .000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=3 , 6 ,r1= 1.426 ,r2=1.526 ,r3=1.526 , r4=1.626 , rk2=500 .000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=2 , 3 ,r1= 1.31 ,r2=1.410 ,r3=1.410 , r4=1 .51 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=60 , 62 ,r1= 1.31 ,r2=1.410 ,r3=1.410 , r4=1 .51 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=58 , 60 ,r1= 1.426 ,r2=1.526 ,r3=1.526 , r4=1.626 , rk2=500 .000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=58 , 64 ,r1= 1.31 ,r2=1.410 ,r3=1.410 , r4=1 .51 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=56 , 57 ,r1= 1.254 ,r2=1.354 ,r3=1.354 , r4=1.454 , rk2=500 .000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=54 , 56 ,r1= 1.224 ,r2=1.324 ,r3=1.324 , r4=1.424 , rk2=500 .000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=53 , 54 ,r1= 1.224 ,r2=1.324 ,r3=1.324 , r4=1.424 , rk2=500 .000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=49 , 50 ,r1= 1.24 ,r2=1.340 ,r3=1.340 , r4=1.44 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=49 , 53 ,r1= 1.239 ,r2=1.339 ,r3=1.339 , r4=1.439 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=48 , 49 ,r1= 1.304 ,r2=1.404 ,r3=1.404 , r4=1 .504 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=48 , 57 ,r1= 1.27 ,r2=1.370 ,r3=1.370 , r4=1.47 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=47 , 48 ,r1= 1.291 ,r2=1.391 ,r3=1.391 , r4=1.491 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=45 , 47 ,r1= 1.204 ,r2=1.304 ,r3=1.304 , r4=1.404 , rk2=500 .000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=44 , 45 ,r1= 1.271 ,r2=1.371 ,r3=1.371 , r4=1.471 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=44 , 57 ,r1= 1.274 ,r2=1.374 ,r3=1.374 , r4=1.474 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=42 , 44 ,r1= 1.375 ,r2=1.475 ,r3=1.475 , r4=1 .575 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=42 , 60 ,r1= 1.426 ,r2=1.526 ,r3=1.526 , r4=1 .626 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=41 , 42 ,r1= 1.31 ,r2=1.410 ,r3=1.410 , r4=1.51 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=39 , 41 ,r1= 1.31 ,r2=1.410 ,r3=1.410 , r4=1 .51 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=39 , 58 ,r1= 1.426 ,r2=1.526 ,r3=1.526 , r4=1.626 , rk2=500 .000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=36 , 39 ,r1= 1.426 ,r2=1.526 ,r3=1.526 , r4=1.626 , rk2=500 .000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=35 , 36 ,r1= 1.31 ,r2=1.410 ,r3=1.410 , r4=1.51 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=32 , 33 ,r1= 1.38 ,r2=1.480 ,r3=1.480 , r4=1 .58 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=32 , 34 ,r1= 1.38 ,r2=1.480 ,r3=1.480 , r4=1 .58 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end &rst iat=32 , 35 ,r1= 1.51 ,r2=1.610 ,r3=1.610 , r4=1.71 , rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end # Angle restraints &rst iat=28 , 27 , 29 ,r1= 108.5 ,r2=109.50 ,r3=109.50 , r4=110.5 ,rk2=500.000, rk3=500.000,nstep1=0,nstep2=500000,&end 
